
109   W
o

o

E

E'

E''

%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%
%%%%%%%%%%%%%%
%%%%%%%%%% %% %% %%
%% %% %% %% %% %% %%
%% %% %% %%%%%%%%
%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%

%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %% %%%% %% %% %% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %% %% %% %% %% %%%%%%%%%% %% %% %% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%% %%%%%% %%%% %% %% %% %% %%%% %% %% %%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %% %% %% %% %%%% %%%% %%%% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %%%% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %%%% %% %% %% %% %% %% %% %%

%% %% %%%% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %%
%% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %%

%% %% %% %% %% %% %% %% %%

%% %%%% %%%%%%%%
%%%%%%%%%%%%%%
%%%% %% %% %% %%%%
%% %% %% %% %% %% %% %% %%
%% %% %% %% %% %%%% %% %% %% %% %% %%

%% %% %% %% %% %% %% %%
%% %% %% %%%%%% %% %%
%% %% %%%% %%%% %%
%%%% %% %% %%%% %% %%
%% %%%% %% %% %%%%
%% %% %% %% %% %% %% %% %%
%% %% %% %%%% %% %% %% %%
%% %% %% %% %% %% %% %%
%% %% %%%% %%%% %%
%%%%%%%%%%%%

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (! (

! (

! (

! (

! (

! (

! (! (

! (

! (

! (

(

(

(

(

(

Tba

UMG

Tba

PA

Tba

Tba

Trv

Trp

MG

Trv

Trp

Tba

Tma

LL

Tmsc

PAU

Trv

Tba

VA

QTb

Tr

Tva

UMG

Trp

Tba

Tba

Trv

MG

Tba

Tr

Trv

UMG

Tmsc

Tr

Trp

Tmsc

Trp

Trv

Tr

Trv

Tba

Trv

UMG

Tva

Tma

PAU

LL

Tva

Tmsc

Tr

QTb

PAU

Tva

Trp

Tma

PAU

Tba

Trp

PAU

Tmsc

MG

Tba

Trv

Tr

Tva

Tr Trv

PAU

Tba

Tmrv

Tmsc

VA

Tva

Tr

Tba

Tr

Tba

VA

Tba

Tmsc

Tba

Ti

UMG

MLG

Tva

UMG

Tr

MLG

Trv

Tba

VA

Tmsc

Tba

PA

UMG

PA

Trv

UMG

Tba

Tmsc

Tr

Tr

MG

Tb

UMG

Trv

Tmsc

Tba

Trp

Tmrp

VA

Tva

UMG

Trv

Tmrp

Tba

Trp

Trp

Tma

Tba

UMG

Trp

Tma

UMG

Tr

Tmrp

MLG

Trp

VA

Tr

Tba

MG

MG

Ti

Trv

Tmsc

UMG

Tba

UMG

Tmsc

Tva

PAU

Tma

RG

Tb
Trp

Trp

PAU

Tba

Trp

Trv

Tr

Tba

Tmrp

Tmsc

Tba

QTb

UMG

MG

Trp

MG

UMG

Tr

MLG

RG

Tba

Tr

MG

Tba

Tba

UMG

MG

MG

Trp

MG

Tba

Trp

Tva

Tva

Tr

MLG

Tmsc

Tma

Tmsc

Tba

Tba

QTb

Tmrp

Trv

Trp

PAU

Trp

MLG

PAU

MG1

MLG

Tma

RG

Tmsc

Tba

Tmrp

PAU

Trp

MLG

Tba

UMG

Trp

Tba

Tr

Ti

Trv

Tb

Tba

Trp

Trp

Tba

UMG

UMG

Tr

Tmsc

MLG

Tba

Tls

Tr

Tr

Trp

Trp

Tva

MLG

PAU

Tmsc

MLG

UMG

VA

MG

Tb

UMG

VA

PAU

Trp

MLG

Tba

UMG

PA

Tmsc

Tba

Tva

MG

Trv

MG1

Trp

Tva

Tba

PA

Trp

Trp

PAU

Tb

Tba

Trp

Trp

Trv

Tr

Tma

Tmsc

UMG

MLG

PAU

Trp

Tba

PA

Tba

Trp

Trp

MLG

QTb

RG

Tba

Trp

Tba

Tr

Tba

Trv

Tma

Trv

Tmsc

Tva

Trp

Tmsc

UMG

Tba

Tba

Tmsc

MG

Tva

PA

Tba

Trv

Tma

PAU

Tva

Tva

PAU

Trp

Trv

Tba

Tmsc

VA

Tmsc

Trp

Tba

Trv

Trp

Tba

Tva

MG

MG

Tba

PA

Tmsc

Tba

Trp

Tba

Tba

Tmrp

Trp

Trp

UMG

Tba

QTb

MG

Tba

PA

Trv

UMG

Tr

Trp

Trp

Tba

Tr

Trp

PAU

Trp

Tba

Tva

UMG

Trp

QTb

Tba

Tmsc

Trp

Tba

MLG

Trp

PAU

Tba

MLG

MLG

Trv

Trv

Tba

Tmsc

PAU

Trp

Tmrp

Trv

MLG

VA

Tba

Tmsc

Tb

Trp

Tb

Tva

Trp

Tba

Tb

Trp

Tba

PAU

MLG

Tmrp

PAU

Trp

Tva

MLG

Trp

Trv

Tba

Tb

MLG

MLG

UMG

Trv

Trp

PAU

Tba

VA

Tmsc

Trp

Trp

QTb

Tba

Tva

Trp

Tmsc

MLG

VA

Tb

Tmsc

Trp

Tr

Tmsc

Tba

Tba

PAU

Tma

VA

MG

Tva

MG1

Tva

Trp

Trv

Tba

Trp

Trp

Tma

Trv

MG

UMG

Tva

VA

QTb

QTb

Trp

Trv

Tr

QTb

PA

Tmsc

MLG

Trp

MG

Tba

Trp

Tba

VA

Tba

Tba

PAU

UMG

Tma

Tmsc

Tb

PAU

Tb

Tba

QTb

Tba

Tmsc

PA

Tva

VA

Tb

Trv

Trp

Trp

Tba

Trv

Tmsc

MG

Trp

VA

Tmrp

VA

VA

Trp

Tba

Trv

Tba

Tba

VA

MG

Tba

Tba

UG1

Tr

PAU

Tmsc

Trp

MLG

Trp

VA

Trp

Tba

Tr

UMG

PA

Tba

Trp

PAU

Tr

VA

Tba

Trp

Tva

QTb

Tba

Tr

Tba

UG1

VA

Tba

Tba

Tmsc

Tmsc

Trv

Trp

QTb

Tba

PA

PAU

Tba

VA

Trv

Trp

PA

VA

Tr

Trp

Tba

PAU

Trv

Tba

MLG

MLG

MLG

Tva

Tva

Trp

Tba

Tba

Trv

MLG

Tr

QTb

Tba

Trp

Tba

Trv

Tba

Tmrp

Tva

PAU
MLG

Trp

UMG

TrpPA

Tr

Tba

QTb

Trv

Tba

MLG

PAU

Trp

Tba

Tba

Tr

Tb

Tb

PAU

UG1

Tba

PAU

Trp

Tb

Tba

MLG

Trp

MG1

Tr

Tba

Trp

UMG

Trv

UMG

MG

MLG

Trv

Trp

PAU

Tr

Trv

QTb

MG

Trp

Tba

Tba

Tb

Tba

Tba

Tba

Tba

Tr

QTb

Tba

MG

Tba

Tmsc

Tva

Trp

Tr

Trp

Tva

UG1

Tva

Tva

VA

Trp

Tba

Tmsc

Tma

Tva

MLG

Trp

Trp

Tb

Tva

Trv

Trp

VA

Tva

Tva

VA

Tba

Tva

Tr

Trp

Trp

UMG

Tr

PAU

Tmsc

QTb

Tma

Tva

MLG

Tva

Tva

MG

Tmrp

Tma

Tmsc

UMG

Trp

Tmsc

Trv

Tba

MG1

MG

Tmsc

Tva

MG

Tva

Trp

Trp

Tva

Tmsc

Trp

Trp

Trp

Trp

Tba

Tma

Tmrp

PAU

Tba

UMG

Tma

PAU

Tva

Tba

Trp

Tva

Tva

PAU

Trp

Trp

Trp

Trp

Trp

Tba

Trv

MLG

Trp

Tba

VA

Trp

Trp

Trp

PAU

VA

Tr

Tba

Tb

Trp

Trv

Tba

Tva

VA

Tmsc

Tba

Tmsc

VA

Tb

PAU

MG

Trp

Trp

Tr

Trp

Tmsc

Tba

MG1

Trp

Tva

Trv

Trv

UMG

Trp

UMG

Trp

UMG

Tva

Tmsc

Trv

PAU

Tba

UG1

Trp

Trp

PAU

MLG

Tb

Tva

Tr

UMG

Ti

Tmsc

MG1

Trp

QTb

Trv

Tb

Tma

Tmrp

Tba

Trp

Trp

Tba

Tba

Trv

Trp

VA

Tba

Tr

Trp

Tba

UMG

PAU

Tr

VA

PAU

Trp

Tmsc
Tma

Tva

Tba

UMG

Tb

Tmsc

Trp

Tba

Tr

UMG

Tma

Tmsc

Tva

Tva

Tmsc

VA

Trp

Trv

Tba

UMG

MG

UMG

Tva

Trp

Tba

Trv

Tmsc

MG
Tma

Tva

Tma

Tva

Trp

Trp

Tba

Trp

Trp

Tva

Tba

MG

Tb

PA

Tva

Tb

Tma

UMG

Tmsc

Tba

Tba

PAU

Trp

Tmsc

MLG

UMG

Tr

Tba

UMG

Tba

Tva

Trv

Tb

PA

UMG

Tba

Trp

Trv
Trp

PAU

Trp

Tb

Trp

Trp

Trp

UMG

Tr

Tmrp

Trp

Trp

Trp

Tva

Tba

Tva

UMG

Tmsc

Tr

Tva

Tba

Trp
Tr

Trv
Trp

Tba

VA

Tmsc

MLG

Tba

VA

Tva

Trp

Tr

Trp

Trp

Tba

UMG

Trv

MLG

MG

Trp

Tmsc

Tmsc

Tba

Trp

Trv

Tva

Trp

MG

MG

MG

Tva

Trp

Tba

UMG

Tma

Tba

PAU

VA

UMG

Trp

Trp

Tba

PA

Tma

PAU

UMG

Trp

Trv

Trv

PAU

PA

Tmsc

Tba

Trp

Tba

Tba

Trp

Trv

PAU

Trp

QTb

MLG

Trp

MG

Tba

Tr

Tva

Tba

MLG

Tba

Tva

Trp

Tba

Tmsc

Tmsc

PAU

Tba

Tmsc

Tmsc Trp

Tba

VA

Tba

UMG

UMG

MLG

Tr

Tmsc

Trp

Tva

Tr

Tr

Tba

Trp

Tva

Tma
Tba

Tmsc

Trp

Tba

Tba

Trp

Tva

Tr

MLG

MLG

Tva

MG1

Trv

Tmsc

MLG

Tba

Tva

Tva

Trp

Tba

Tba

Tba

Trp

PAU

Tr

Tba

Tba

Trv

UMG

Trv

Tba

TrpTba

Tr

UMG

Tba

Tva

Tva

Tba

Trp

Tmsc

PAU

VA

UMG

UMG

Tba

MG

Tba

Tba

Tr

Trv

Tva

Trp

UMG

PAU

Trv

Tba

Tmsc

Tba

Tmsc

Tb

Trp
Trp

UMG

Trp

Tva

Tr

PA

Trp

Trp

Tr

Tba

Tr

Tba

Tba

Tba

PA

Tba

Trp

Trp

Tma

Tmsc

Trp

Trp

Tba

Trp

QTb

TrpTrp

Tr

Trp

Tba

Trp

Tba

Tva

UMG

UMG

Trv

Trp

Tba

Trv

PAU

Tr

Tma

Tma

Tmsc

Tva

Tmsc

Trp

Trp

Trp

Trp

QTb

Tba

Trv

MG1

Trp

Tmrp

Trp

UMG

MLG

Trv

MG1

Trv

Tb

Tmsc

Tmrp Trp

Trv

Tmsc

Tva

Tba

Tr

Tmrp

Tmrp

VA

Trp

QTb

VA

Trp

Trp

Tba

Tmsc

Tba

PAU

Tr

Trp

Tba

Tva

UMG

Tba

Tba

Tba

Tmrv

MLG

MG1

Trp

Trv

Tmrp

Trp

MG

PAU

Tba

Tba

Tb

Tmrp

Trp

Trp

Tba

Tba

PA

UMG

Trp

MG1

Trp

Tba

Trp

Trp

Trp

MLG

MG1

Tmsc

Tba

Trv

PAU

PAU

Tba

Tmsc

MG1

Tr

Trp

MLG

Trv

Tba

Trp

Tba

Trp

UMG

PA

VA

Tba

UMG

Tva

Trp

Trp

Tva

MLG

Trp

Tb

Tba

Tba

Tba

MG1

Trp

Tba

UMG

Trp

Trv

Tba

Tba

Tma MG

Tma

Tba

Tmrp

Trp

Tba

Trp

UMG

QTb

MSF

Tva

Tba

Tmsc

Tba

Trp

Trv

Trp

Trp

Trp

Trp

Tba

Tmsc

PA

Trv

UMG

Trv

Trp

Tba

Ti

PAU

Tba

Tva

Tmrp

MLG

MLG

Trp

Tba

MG1

Tmsc

Tba

Tmsc

Tb

Tba

Tmrp

Trp

Tba

Tma

Tba

Tva

UMG

Trp

Tmrp

Tba

Tba

PAU

Tba

Tmrp

Tba

Tba

VA

Tmsc

Trp

Tb

Trp

Trp

Tba

Tmrp

Tba

Tmsc

Tba

Tmrp

Tba

MG1

MG1

UMG

Trp

Trp

Tmrp

Tba

Tmsc

Tba

Tb

Tb

Trp

VA

Tmsc

Trp

Trv

UMG

Tva

Tba

Trp

VA

Tba

Tb

Tmsc

Trp

Tmsc

Tva

Tmrv

Tba

Tba

Tba

Tba

Tmsc

Tmrv

Tba

Tmrp

Tmsc

MG1

Tma

Tba

Tb

Tva

Tma

Tba

Tmrp

Tba

UMG

Tba

Tmsc Trp

Tr

Tba

Trv

Tva

Trv

Trv

Tba

Tba

Tba

Trv

Trp

Trp

QTb

Tba

Tmsc

Tba

Tma

Trp

PAU

Tva

UMG

Tba

Tmsc

Tba

Trp

Trp

Tmsc

Trp

Tva

Tba

Trp

QTb

Tba

Tva

Trp

Tba

Tba

Trv

Tva

Tmrp

Tba

Tba

VA

UMG

Tba

Tmsc

Tba

Tba

QTb

Trp

Trp

Tva

Tma

Tva

Trp

Tmrp

PAU

Trp
Trp

Tmsc

Trp

Tmsc

Tma

Tba

Tva

Trp

Tba

Trp

Tba

Trp

UMG

MG

Tmrp

VA

Tmsc

Tva

Trp

Tba

Tba

Tva

Tba

Tva

UMG

Tmrp

Trv

Tb

Trp

Tva

Tva

Tba

Tba

MG1
MG1

Tma

Trp

Tba

Trp

PA

Tma

Tva

VA

VA

Tba

Tmsc

Tba

Tmrv

Tma

Tmrp

Tmrp

UMG

MG1

Tmsc

Trp

Tmsc

Trp

MG1

Tma

PAU

Tba

QTb

MG1

MG1

UMG

Tva

Tma

Tma

PA

Trp

QTb

PAU

Tmsc

Trv

Tmsc

Tmrp

Tmrp

VA

Tba

VA

Tmsc

Tmsc

MG

UMG

VA

Tvu

QTb

Tmsc

GU

Tr

GU

QTb

GU

GU

Tmsc

PAU

GU

XY

XY

GU

Tma

Tba

GU

GU

Tr

Tli

UG1

Pz

Tmsc

Tmsc

GU

Pz

MG1

GU

Pz

Pzu

GU

Tma

Tba

XY

QTb

Ku

Tma

Tmsc

MG1

PA

MLG

Pz

Tr

Tba

MLG

Tba

MG1

Pz

XY

Tmsc

Pz

Tli

MG1

XY

XY
Pzu

Tb

Tmsc

Tli

XY

Pz

GU

GU

MG1

Tmsc

Pz

Pzu

XY

Tli Pz

Pz

Pz

XY

MLG

Tba

Tba

XY

UG1

Pz

Tr

Ku

Pz

UG1

Pzu

Tba

Tma

PAU

Tma

Pzu

QTb

Tba

Tba

XY

Blue
 R

ive
r

San Francisco River

Tularosa River

Co
nt

ine
nt

al 
Di

vid
e

Legend

Canal or Ditch

River

Creek or Arroyo

San Francisco River Watershed Boundary

Faultsµ 0 2,200 4,400 6,600 8,800 11,000 13,200 15,400 17,600 19,800 22,0001,100 Meters

1:200,000

COMPILED BY: New Mexico Water Resources Research Institute,
New Mexico State University, Las Cruces, New Mexico, June 2009

DATUM: Universal Transverse Mercator, Zone 13, NAD83, Clarke 1866.

A

A'

B

B'

C

C'

D

D'

E'

%% %% %% %% %% %% %% %% %% %% %% %% Bursum Caldera Boundary

! ( Gaging Station

Pipeline

0 5 102.5 Miles

Basemap data from the New Mexico Resource Geographic Information System (RGIS), accessed online at http://rgis.unm.edu/

Hydrostratagraphic units modified from 1:1,000,000 scale Geologic Map of Arizona (2000) accessed online at: 
http://www.azgs.state.az.us/; and1:500,000 scale Geologic Map of New Mexico (2003) accessed online at: RGIS referenced above. 

Streamflow and watershed boundary files from USGS National Hydrography Dataset (high resolution) watershed 1504004 accessed 
online at: http://nhd.usgs.gov/

Watershed subbasin boundaries derived from 1:100,000 scale topographic maps 

Data Sources:

Plate 1. Hydrogeologic map of the San Francisco River basin region, west-central New Mexico, and east-central Arizona.  Compiled and modified from Chamberlin et al. 1994,  Ferguson 
                and Enders 2000; Ferguson et al. 2000, Hawley et al. 2000; New Mexico Bureau of Geology and Mineral Resources (2003); Ratté  2001, 2008,  unpublished; and Richard et al. 2000
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Hydrostratigraphic Unit (HSU) Map-Unit Definitions and Geomap-Unit Correlations, San Francisco River (SFR) Basin,
New Mexico and Arizona
Compiled by John W. Hawley for NMWRRI and NMISC (June 2009)

Introduction: In addition to work by Trauger (1972-Grant County) and Basabilvazo (1997-Catron County),  the hydrogeologic
framework of the below-listed map-units has been adequately described in only 4 partsof the SFR Basin: 1) Reserve subbasin 
(Crews 1994), 2) the Alma subbasin (Houser 1987,1994; Ratté 1989, 2008), 3) the northern Mangas subbasin (Mack 2004, Mack
and Stout 2004), and  4) the Clifton-Morenci, AZ area of Greenlee County (Ferguson and Enders 2000, Ferguson et al. 2000).
The Hydrostratigraphic-Unit (HSU)-Lithofacies-Assemblage (LFA) classification is adapted from Hawley and Kernodle (2000),
and Hawley et al. (2000).

Post-Gila Group HSUs (Valley-Fill and Piedmont-Slope Deposits, and Basaltic Volcanics)

RG-Channel, floodplain, and low-terrace deposits of major perennial-intermittent streams of the San Francisco River basin 
(including Blue and Tularosa Rivers); mostly Lithofacies-Assemblage (LFA) a1-a2; saturated thickness as much as 60 ft (18m);
Holocene and uppermost Pleistocene. Included in NM Statemap unit Qa. Note: Along with HSU-UMG, forms major basin-fill 
aquifer system in the SFR basin area

VA-Valley-fill alluvium (undivided), deposits of larger ephemeral tributaries to major perennial/intermittent streams (RG) and
 some fluvial-terrace fill; LFA b, with many inclusions of unit RG (LFA a); as much as 60 ft (18m) thick; primarily in the vadose zone,
but basal parts may be seasonally saturated or contain "perched-groundwater" bodies; Holocene and upper Pleistocene. Included 
in NM Statemap unit Q

PA-Piedmont-slope alluvium (undivided), including fan deposits and pediment veneers on slopes graded to base levels commonly
independent of existing river-valley system;  LFAs b, 5 and 6, as much as 100 ft (30m) thick; primarily in the vadose zone, but basal 
parts may be seasonally saturated or contain "perched-groundwater" bodies; Holocene to Middle Pleistocene. Includes NM Statemap
units Qa and Qp

PAU-High-level remnants of piedmont alluvium most predating earliest stages of river-valley entrenchment (undivided older PA
and UG1), including some landslide deposits; LFAs 5 to 6, usually less than 100 ft (<30m) thick; primarily in the vadose zone, but basal 
parts may be seasonally saturated or contain "perched-groundwater" bodies; lower Pleistocene and upper Pliocene. Includes NM 
Statemap unit QT

QTb-Younger basalt flow and vent units of Apache Creek and Gila-Colorado River Divide areas; primarily in the vadose zone, but 
basal parts may be seasonally saturated; lower Pleistocene and Pliocene. The Apache Creek flow (~1 Ma) caps high (~330-ft) strath
terraces along lower Apache Creek and the downstream Tularosa River reach, and is inset into middle Gila Gp HSU-MG (Luedke and 
Smith 1978, Ratté 2001). QTb remnants in the San Francisco-Little Colorado Divide are mostly in north of the SFR basin. Includes NM 
Statemap and USGS quadmap units Qb, QTb, and Tnb

Gila Group HSUs (Neogene Intermontane Basin-Fill and Interbedded Volcanics)

UG1-Upper Gila Gp piedmont-slope alluvial deposits (LFAs 5 and 6), usually <100 ft (<30m) thick; entirely in the vadose zone; Lower
Pleistocene and Pliocene. Includes NM Statemap unit QTp.

UMG-Upper and Middle Gila Gp (UG and MG-undivided): piedmont-slope alluvial and basin-floor (axial-stream) deposits, locally with 
capping and interbedded basaltic and silicic volcanics (QTb,Tb, and Tr); LFAs 4 to 6, usually <100 ft (<30m) thick; entirely in the vadose
zone; Lower Pleistocene to Upper Miocene. Includes NM Statemap unit QTp. Note: Primarily piedmont facies LFAs 5-6 (HSU-UG1),with 
Upper Gila Gp axial-stream facies (mainly LSF4) only preserved in Alma subbasin (Houser 1994) and in the Cactus Flat divide area south 
of Pleasanton (Mack 2004, Mack and Stout 2004)

MG-Middle Gila Gp (undivided): piedmont-slope and basin-floor deposits, locally with capping and interbedded basaltic and silicic 
volcanics (Tb and Tr); LFAs 4 to 8, as much as 3,000 ft (900m) thick*; most of the unit comprises well-indurated conglomerates,
sandstones and mudstones (LFAs 7 and 8) that are cemented with zeolites and some calcite; upper part usually in vadose zone, and 
the saturated zone forms a significant basin-fill aquifer-system component in many valley areas; Miocene (~6-20 Ma). Included in NM 
Statemap and USGS quadmap units QTg, Qtgu, and QTgl. *Notes: 1) Maximum thickness of about 3,000 ft penetrated by wells drilled
in the lower SFR basin below Clifton, AZ (QTgs/Tgbr-Ferguson and Enders 2000); and 2) the lithofacies composition and chrono-
stratigraphy of this map-unit complex has only been described in detail in the Reserve Graben, the Alma subbasin, and the Clifton-
Morenci area (Crews 1994, Houser 1994, and Ferguson and Enders 2000)

MG1-Middle Gila Gp piedmont-slope deposits, primarily LFAs 7 and 8, as much as 1,000 ft (300m) thick; locally capped with unit QTb1;
mostly in vadose zone, and much of the saturated part  comprises well-indurated conglomeratic sandstone beds (LFAs 7 and 8); upper
Miocene. Includes NM Statemap unit Tfl (Fence Lake Fm of Chamberlin et al. 1994) and AZGS DGM-1 map unit Tgbr (Ferguson and 
Enders 2000)

Tb-Older basalt flow and vent units capping and interbedded with Middle and Lower Gila Gp HSUs; capping units primarily in the 
vadose zone; interbedded flow and vent units may form significant local aquifers where saturated; Pliocene to middle Miocene (Luedke
and Smith 1978). Includes NM Statemap and USGS quadmap units QTb and Tnb

Tr-Rhyolite volcanic and some volcaniclastic rocks that are locally intercalated with Middle and Lower Gila Gp HSUs; includes 
undifferentiated trachytes and andesites in the Arizona White Mountain volcanic field; Miocene (Luedke and Smith 1978).  Includes 
NM Statemap and USGS quadmap units Tnr and Tjr

MLG-Middle and Lower Gila Gp basin (undivided), primarily  well-indurated LFAs 7 and 8, and some LFA 9, as much as 2,000 ft (600m) 
thick; capped by and/or interbedded with units Tb and Tr; basal part locally interbedded with unit Tba; saturated below level of floors
of major stream valleys; middle Miocene to uppermost Oligocene. Included in NM Statemap unit QTg, USGS quadmap unit Tvc
(Drewes et al. 1985), and AZGS DGM-1 map units Tgmc and Tbck (Ferguson and Enders 2000, cf. Heindl and McCullough 1961)

Paleogene Bedrock Units (Including Some Locally Significant Aquifer Systems*)

*Tba-Basaltic andesite to dacitic lava flows and vent units, as much as 600 ft (180m) thick; upper part locally interbedded with basal 
unit MLG; uppermost Oligocene. Included in NM Statemap and USGS quadmap unit Tuau (e.g. upper Mogollon Gp-Bearwallow
Mountain Andesite of Marvin et al. 1987, Ratté 2001)

Trp-Rhyolite pyroclastic rocks mainly from Bursum caldera, with intercalated volcaniclastic sandstone and breccia; as much as 200 ft
(60m) thick; upper Oligocene. Included in NM Statemap and USGS quadmap units Turp and Tbg (e.g. Mogollon Gp-Bloodgood Canyon
Tuff of Elston 1976, Ratté 2001)

Tva- Andesitic and dacitic lava flows and vent units, with some intercalated volcaniclastic  sediments; as much as 1,300 ft (400m) 
thick; Oligocene. Included in NM Statemap and USGS quadmap unit Tual (lower Mogollon Gp, Ratté 2001)

Trv-Silicic to intermediate-composition lavas. Mainly Rhyolite, dacite and latite domes and flows, with some ash-flow tuffs and andesite
flows; Oligocene. Included in NM Statemap and USGS quadmap unit Turf

Tvu-Undivided basaltic to silicic volcanics, with some intercalated volcaniclastic rocks; undifferentiated unit in the Arizona and subsurface
parts of cross-sections in New Mexico outside Bursum caldera; Oligocene and uppermost Eocene; primarily Tba/Trp-Tva/Trv/Tmrp
correlatives. Included in Arizona Statemap unit Tv

*Tbvu-Undivided silicic to intermediate volcanics, with some intercalated volcaniclastic rocks; undifferentiated subsurface unit in Bursum
caldera (cross-sections CC', DD', and E'E"); early Oligocene and late Eocene; primarily Tva/Trv/Tmrp correlatives.

Ti-Silicic and intermediate intrusive rocks-undivided; mostly Oligocene. Included in NM Statemap and USGS quadmap unit Ti

*Tmsc-Sedimentary rocks-undivided, mainly volcaniclastic sandstone and conglomerate, with some interbedded andesitic flows (Tma)
and silicic tuffs; as much as 2,000 ft (600m) thick; early Oligocene to late Eocene. Included in NM Statemap and USGS quadmap units Ts,T
os and Tvs (e.g. Spears Gp of Cather et al. 1994)

*Tma-Andesitic flow and vent units, and thin silicic tuffs that are interbedded with Tmsc (Spears Gp); andesites as much as 600 ft (180m) 
thick; early Oligocene to late Eocene. Included in NM Statemap and USGS quadmap unit Tla (includes andesite of Dry Leggett Canyon,
Ratté 2001

*Tmrp-Rhyolite pyroclastic rocks, with intercalated volcaniclastic sandstone and breccia; as much as 700 ft (210m) thick; early Oligocene to
late Eocene. Included in NM Statemap and USGS quadmap unit Tlrp (e.g. Kneeling Nun Tuff and Cooney Tuff of Elston 1976, and Ratté 2001,
2008)

*Tmvu-Undivided silicic to intermediate volcanics, with some intercalated volcaniclastic rocks; undifferentiated subsurface unit northwest
of Bursum caldera (cross-sections BB' and CC'); primarily Tv/Tmsc-Tma correlatives.

Tlu-Undivided volcanic, and volcaniclastic and siliciclastic sedimentary rocks; undifferentiated subsurface unit on western wall of Bursum
caldera (cross-sections DD' and E'E"); Eocene and early Oligocene; primarily Tmsc-Tma/Tls correlatives.

Tls-Sedimentary rocks, primarily siliciclastic sandstone, conglomerate, and mudstone exposed only in the Little Colorado River basin north
of the Gila-Colorado Divide and east of the Continental Divide; may have aquifer potential in Spur Lake Basin and Dry Leggett Canyon areas;
as much as 3,000 ft (900m) thick; Eocene. Included in NM Statemap and USGS quadmap unit Tps (e.g. Baca Fm of Cather et al. 1994,
Chamberlin et al. 1994)

Tli-Silicic to mafic intrusive rocks of the Morenci mining district, AZ-undivided; Paleocene and early Eocene. Included in map units Tbx,Tp,
Tpgy,Tpgo,Td,Tpm, and Tpd of Ferguson and Enders (2000)

Mesozoic to Proterozoic Bedrock Units in Clifton-Morenci (AZ) Subbasin of the SFR Basin (intruded by Tli, and may include some 
locally significant carbonate-rock aquifer systems*)

Ku-Sedimentary rocks-undivided, including quartzitic sandstone, siltstone and shale; upper Cretaceous.  Included in AZ Statemap unit Ks

Pzu-Sedimentary rocks-undivided, mainly limestone, with some shale and quartzitic sandstone; Pennsylvanian and Mississippian.  Included 
in AZ Statemap units Pz and MPt (Ferguson and Enders 2000).

*Pz- Sedimentary rocks-undivided, mainly dolomitic limestone, with some shale and quartzitic sandstone; mainly upper Cambrian to
Mississippian.   Included in AZ Statemap unit M

XY-Crystalline intrusive and metasedimentary rocks-undivided, including granite, diorite, and schist; Proterozoic.  Included in AZ Statemap
units XYg and Xms

LL-Lacustrine sediments of pluvial-lake San Agustín, undivided lake-plain, shoreline, and playa deposits; Holocene and uppermost
Pleistocene. Included in NM Statemap unit Qpl. Note: Restricted to San Agustín Plains area east of the Continental Divide


